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Sir: 

X. Dr. Birgit Makoschey. declare as follows: 
I a. a group leader virological ^n^alian vaccines at A..O 
.ohel N.V. Untervet International BV, and have a Fh.D^ 
veterinary medicine. I am familiar with the contents of U.S^ 

M 09/839 796. I have supervised a Study Of 
Patent Application No. 09/839,795. 

, 5, deletion mutants of BVOV type I 
the safety and efficacy of 5 deletx 

Strain CP7 - 

• Of the virus in the target specxes and 
result in attenuatxon of the vxru 

. nrotect against subsequent 
secondly, do these deletion mutants protect 
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Challenge infection with pathogenic virus. 

The deletion mutants were constructed on the basis of cp7- 
A5. which is an infectious clone of strain cp 7 . in the first 
part of the study, two groups of five calves were infected both 
by the intranasal and the intramuscular route with deletion 
n^utants nacnely with strains A2-31 or AB-BT respectively. The 
third group of five calves was infected with cp7-A5. The fourth 
group of five animals was kept as uninfected control. 

Five weeks after the first infection, a challenge virus 
infection was performed with the BVDV type 1 strain New York. 
All animals of groups 1 - 3 and three animals of group 4 were 
challenge virus infected. The two remaining animals of group 4 
were kept as uninfected challenge control. 

The animals were observed for clinical signs and their body 
temperature was recorded after first and second infection, 
samples were taken to determine white blood cell, lymphocyte and 
platelet counts as well as to measure viremia and neutralizing 
antibody titers. 
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HESXILTS 
to cp7-AS 

^e.e -ere only ve^ .iM eisn. of respiratory ^s.«. 
after inoculation of =p7-« or the »utanta (see table 1 for 

-vT «^ Y-er-nrded for some of 
clinical scores) . Similar signs were also recorded 

..e ^.infected animals and t,« differences between groups »ere 
not significant. Therefore, no conclusions can be drawn on th.s 
parameter. 

.11 ani^ls infected with the cp,-« strain had pyrexia during 
one or .ore days, but after infection with the ^itants, nc 
elevated temperatures were recorded .individual data not shown,. 
™e average te^erature in the cp,-« group was significantly 
Higher than the one of the three other groups (see tablel, . 
«.3»cyt,. and ly^cyte. count. pri-ry infection 

^ animals inoculated with cp,-« had a remarkable pattern in 

Of leucocytes displayed a marked biphasic drop at . and 

, • ^ lAr^i \ with normal or slightly 
10 days after inoculation (dpi) . witn n 

increased leukocyte counts at 7 days after inoculation. Prom 10 
^,3 onwards till 14 days, the average leukocyte counts stayed 
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• ^v, Kd r;7 only a slight decrease in 
low. After inoculation with AS-57. only 

iH hp observed from 7 dpi onwards 
average leukocyte counts could be observe 

..e animals inoculated with ^-.1 had stable leukocyte 
counts, indicating, that the mutants were attenuated with th.s 

^ ^ ^oimhs of all three groups remained 
respect. The lymphocyte counts ot ax 

nr,i-A5 or the mutants (fig 2a) - 
stable after inoculation with cp7 A5 or 

Viremia after primary infection 

.07-A5 BVDV could be re-isolated from 
After inoculation with cp7 A5, 

u of all £ive animals and from the plasma of 3 

the leukocytes o£ aii tJ-^c 

21 In contrast, infection 
animals during one day (see table 2) . In 

. J i-..r.i-aKie cell bound vxremia 
^th the mut^ts resulted only in detectable 

an. t.e ..ration vi.e^, -ea.Xy .horte, t^ in 

. „„„ These data demonstrate, that the mutants were 

the cp7-A5 group. Tnese aciua 

3tron.i, reduced in their in.ectivity, thus hi^hXv attenuated. 

^itb the Kgw York strain 
Olinicia r»ctioo. .£ter .eco«l.ry i««=ti<m 

;^.er infection with the «e„ «r. strain, oniy one of the three 
.„i.ais that were naive at the ti.e of infection showed clear 
si^s Of respiratory disease including an elevated hody 
temperature .data not shown, . The remaining two animals from 
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..U sroup s^wea on.v ver, .Ua si^a of respiratory diaeaee. 
..erefore, no conclusions a^ut protection against ciinical 
disease could be made. 

.xoc. count. a.t« infection .it. str^n .or. 
sa.e re^.a.X. pattern in course o. t^ leucocyte counts as 
Observed after infection with the cp7-« strain, was also 
detected in the three ani»ai,. that were n.ive at the ti„e of 

infection with strain »ew .or. .see fis- ■ ---- 
aiso aispiaye. a clear drop in Iv^hocyte counts during the 
,.„t wee. after infection ,fig. , In contrast, ani,.ls that 
^d previously heen inoculated with op,-« or one of the ».tants 
^ere protected against the hiphasic drop in ieuKocyte counts and 
the drop in lyinphocyte counts. 
Vir«.l. .".r injection with .train »« «rl. 
infection with the strain Kew yor. resulted in cell hound 

^en .iven a primary infection, whereas all ani^ls that had 

. c ^ H w^^h CD7-A5 or a mutant were completely 
been previously infected with cp7 Ab 

protected against viremia (see table 2) . 
Testing of sera for neutralizing antibodies 

..X animals inoculated with cp7-AS or the mutants developed 
derate or high titers of BVDV neutralising antibody titers. 
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.epic.ea figure 3. ...e. c.e s.=onaar. i.f.cUo„, no 
.„ec. on the ne.»aUzi., anti^y ti.ers could ^ ae.ect.., 
connr^i:. inaicatin,, that ... a„i"«U ^ ^^^^ 

.He seoonaary infection. Si^Uar results were obtained against 

strain New York (data not shovml . 

■t.m l: C»»«. ^' «"> •>•* ten^-™ 




T.bl. 2: N-u-ber of d.,. of «1I lK«HHl ».d cdl ft« .fW 
.ndMco ndMKB M; , -^i,^^- 
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„„„ t.. results ob«insa, . of conclusions on th. 

inclusions on .u.».s .ere -ssa on ..s cc^rison o. tne 
^tants with OP7-.S Which is their parent strain. 

eoth mutants were highly attenuated. The aeXetron o. 
„ncleoti.es . through .1 lead to a clear reduction o. vire^a 

c ^ViTouah 57 even resulted m 
and deletion of nucleotides 5 through 

•• in 4 out of 5 animals. This reduced 
complete lack of viremxa xn 4 out 

. -i« also reflected in reduction of 
replication of the mutants xs also 

after infection of tne 

^t£.„nt clinical effects of the vxmses 



. ^ ^« «herile itnmunitY against 
. «^re Still able to induce sterile 
mutants were stm ultinate 

■ .^^h the New York strain, which is.tne 
superinfection with the we 

level of protection. 

• ^ that the 5'UTB mutants cotnbine a good 
It can be sunrmarized, that 

^ efficacy and are therefore well 
safety profile with very good efficacy 

suited as candidate live vaccines. 
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I hereby declare that all statements made herein o£ my 
.„o»led,e are true and that all statement, made on Information 
„a belief are believed to be true, and further that these 
statements »ere made with the knowledge that -Ulful false 
statements and the ll.e so made are punishable by fine or 

„intul false statements may ieopardi.e the validity of the 
captioned application or any patent Issued thereon. 




Birgit Makoschey, Ph.D. 



Date 



